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Month 1: Foundations and Basics

Week 1: Introduction to Embedded Systems and Firmware
1. Objective: Understand what embedded systems are and the
role of firmware.

2. Topics Covered:

@® Introduction to embedded systems.

@ Differences between firmware, software, and hardware.

@® Overview of common microcontrollers and processors.

Week 2-3: Learning C Programming

1. Objective: Gain proficiency in C, as it's the most used
language in firmware development.

2. Topics Covered:

Basic syntax and control structures of C.
Functions, arrays, and pointers.

Structures, unions, and dynamic memory allocation.

Bit manipulation techniques.
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Week 4: Basic Electronics and Microcontroller Architecture

1. Objective: Understand the hardware that firmware interacts
with.

2. Topics Covered:

@ Basic electronics concepts (Ohm’s Law, circuit

components).

@ Microcontroller architecture (focus on popular ones like
ARM Cortex-M).

@® Reading datasheets and understanding microcontroller

features.
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Month 2: Diving Deeper into Firmware and Tools

Week 5: Development Environments and Tools

1. Objective: Learn to set up and use firmware development

tools.

2. Topics Covered:

Introduction to Integrated Development Environments
(IDEs) like Keil, IAR, or Eclipse.

Using compilers, debuggers, and flash tools.

Version control systems (Git).

Week 6-7: Writing Basic Firmware

1. Objective: Start practical coding and interfacing.

2. Topics Covered:

@® \Writing your first firmware code.
@® GPIO (General Purpose Input Output) control.
@® ADC (Analog to Digital Converter), PWM (Pulse Width
Modulation).
@® Timers and Interrupt Handling.
Embedded
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Week 8: Communication Protocols

1. Objective: Learn about communication between devices.

2. Topics Covered:

@ Serial protocols: UART, I2C, SPI.
@ Basics of CAN and USB (if time permits).

Month 3: Advanced Concepts and Real-World
Applications

Week 9-10: Advanced Firmware Techniques

1. Objective: Enhance skills with advanced concepts.

2. Topics Covered:

@®  Using External Libraries and Middleware.
@® Real-Time Operating Systems (RTOS) basics.

@® Power management and sleep modes.

Embedded
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Week 11: Project Work

1. Objective: Apply knowledge to a real-world project.

2. Topics Covered:

@ Designing a small system (like a weather station or
smart lock).

@® Integrating sensors and output devices.

@® Implementing system logic and ensuring reliability.

Week 12: Debugging, Testing, and Documentation

1. Objective: Learn to finalize and refine projects.

2. Topics Covered:

@® Debugging techniques (using hardware debuggers).
@® \Writing tests for firmware.

@® Documenting firmware and system design.

Conclusion

This curriculum is designed to build a strong foundation in
firmware development, moving from theoretical concepts to
practical application, and culminating in a capstone project that
solidifies the learning experience. It's aggressive but achievable
with dedication and consistent effort.
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ARM Assembly Programming Mastery Pack

ARM Assembly
Programming Mastery Pack

Covering ARM Systems Design,
Architecture and Practical Assembly
Programming, this is the most

comprehensive ARM ..

Learn More

Bluetooth Low Energy (BLE) From Ground Up™ B4

Bluetooth Low Energy (BLE)
From Ground Up™

Welcome to the Bluetooth Low
Energy (BLE) From Ground Up™
course.

This practical Bluetooth Low Energy ..

Learn More

Embedded

Expert |0

Bare-Metal C/C++ Learning
Path

1. Modern Bare-Metal Embedded-C
From Ground Up (STM32F4) : Old and
New Edition

2. Modern Bare-Metal ..

Learn More

Embedded Ethernet
Firmware Development

Learning Path

3 Courses | 43+ Courses | Complete
Source Included

1. Embedded Ethernet ..

Learn More

0/


https://study.embeddedexpert.io/p/bare-metal-c-c-learning-path
https://study.embeddedexpert.io/p/bluetooth-low-energy-ble-from-ground-up_new
https://study.embeddedexpert.io/p/ethernet_lp
https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up1

Embedded Systems loT
Learning Path

3 Courses | 36+ Courses | Complete
Source Included

1. Bluetooth Low Energy (BLE) from
Ground Up ...

Learn More

-
Embedded Wifi Bare-
Metal Development From
Ground Up™

Welcome to the Embedded WIFI

Bare-Metal Development From

Ground Up™ course..

Learn More

STM32 Development Learning Path
ey

Extreme Embedded
Firmware Engineering
Learning Path

3 courses | 44+ hours | Complete
Source Code Included
1. Embedded Build ..

Learn More

Embedded
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STM32 Development
Learning Path

8 Courses | 90+ Courses | Complete
Source Included

1. Mastering STM32CubeMX 5 and
CubelDE

2. Embedded Systems..

Learn More
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https://study.embeddedexpert.io/p/embedded-systems-iot-learn-path
https://study.embeddedexpert.io/p/embedded-wifi-bare-metal-development-from-ground-up
https://study.embeddedexpert.io/p/extreme_bare_metal-lp
https://study.embeddedexpert.io/p/stm32-development-learning-path
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Realtime Operating Systems (RTOS) Learning Path ’t\

Realtime Operating Systems
(RTOS) Learning Path

4 Courses | 47+ hours | Complete
Source Included
1. FreeRTOS from Ground Up

2. Arm Assembly Programming..

Learn More

ARM GNU Assembly Programming From Ground Up™

ARM GNU Assembly
Programming From Ground
Up™

Welcome to the ARM GNU Assembly

Programming From Ground Up™

course ..

Learn More

Embedded
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STM32F3 Bare-Metal Peripheral Drivers Development
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STM32F3 Bare-Metal
Peripheral Drivers

Development

Welcome to the STM32F3 Bare-Metal
Peripheral Drivers Programming

course ..

Learn More

Embedded Ethernet Essential Training with CubeMX

Embedded Ethernet
Essential Training With
CubeMX

This course is the beginner course
of a 3 course learning path

teaching you how ..

Learn More
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https://study.embeddedexpert.io/p/realtime-operating-systems-rtos-learning-path
https://study.embeddedexpert.io/p/stm32f3-bare-metal-peripheral-drivers-development
https://study.embeddedexpert.io/p/arm-gnu-assembly-programming-from-ground-up
https://study.embeddedexpert.io/p/ethe_cubemx

Embedded Systems Bare-Metal Programming Ground Up* (STM32F4) (1ol

Embedded Systems Bare-
Metal Programming Ground
Up™ (STM32F4)

The goal of this course is to teach you
how to navigate the microcontroller

reference manual ..

Learn More
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Embedded Systems STM32 Low-Layer APIs(LL) Driver Developm

Embedded Systems STM32
Low-Layer APIs(LL) Driver
Development

Welcome to the Embedded Systems
STM32 Low-Layer APIs(LL) Driver

Development course. .

Learn More

Embedded
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Embedded Systems STM32 HAL APIs Driver Development = ©

Embedded Systems
STM32 HAL APIs Driver
Development

Welcome to the Embedded Systems
STM32 Hardware Abstraction Layer
(HAL) ..

Learn More

ARM Assembly Language

From Ground Up™ 2

Welcome to the ARM Assembly
Programming Ground Up™ 2 course.
With a programming based approach,

this course is designed ..

Learn More
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https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up111
https://study.embeddedexpert.io/p/embedded-systems-stm32-hal-apis-driver-development
https://study.embeddedexpert.io/p/embedded-systems-stm32-low-layer-apis-ll-driver-development
https://study.embeddedexpert.io/p/arm-assembly-language-from-ground-up-2

Mastering STM32CubeMX 5 and CubelDE - Embedded Systems

{C++Build Your Own Realtime OS (RTOS) From Ground Up™ on ARM  C

Mastering STM32CubeMX 5

And CubelDE - Embedded
Systems

Hello Welcome to the Mastering

STM32CubeMX 5 and CubelDE course

This course teaches you ..

Learn More

Embedded System loT Systems Design Sl

Embedded System loT
Systems Design

This course teaches you how build a
complete Internet-of-Thing (loT)
system from scratch using just your

development board ..

Learn More

Embedded

Expert |0

{C++}Build Your Own
Realtime OS (RTOS) From
Ground Up™ On ARM

Welcome to the {C++} Build Your Own
RTOS From Ground Up™ course.

This is a C++ version of..

Learn More
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Embedded Systems Bare-
Metal Ethernet
Programming

This course is the advanced level
course of a 3 course learning path

teaching you how to ..

Learn More
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https://study.embeddedexpert.io/p/mastering-stm32cubemx-5-and-cubeide-embedded-systems
https://study.embeddedexpert.io/p/c-build-your-own-realtime-os-rtos-from-ground-up-on-arm
https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up11
https://study.embeddedexpert.io/p/embedded-systems-bare-metal-ethernet-programming

Embedded Systems Cellular
Firmware Development(GSM)

This course teaches you how to develop

drivers and libraries for adding cellular
functionality to your embedded device.

This course uses the STM32 ...

Learn More

Embedded Systems Design
Patterns From Ground Up™
Hello, welcome to the "Embedded
Systems Design Patterns " course.

This course teaches you how to apply
design patterns to embedded firmware

development. Design ..

Learn More

Embedded
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Modern Bare-Metal
Embedded C++ Programming

From Ground Up™
Welcome to the Modern Embedded

C++ Bare Metal course.

This is a practical programming ..

Learn More

—
Embedded Ethernet Programming with HAL
-~ <

Embedded Ethernet
Programming With HAL

This course is the intermediate level
course of a learning path teaching

you how to write/configure ..

Learn More
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https://study.embeddedexpert.io/p/embedded-systems-design-patterns-from-ground-up
https://study.embeddedexpert.io/p/modern-bare-metal-embedded-c-programming-from-ground-up
https://study.embeddedexpert.io/p/eth_hal
https://study.embeddedexpert.io/p/embedded-systems-cellular-firmware-development-gsm

Deep Learning on ARM Processors - From Ground Up™

Deep Learning On ARM
Processors - From Ground Up™

We are going to embark on a very
exciting journey together. We are going
to learn how to build deep neural

networks from scratch..

Learn More

Build Your Own RealTime
OS (RTOS 1) From Ground
Up™ On ARM 1

This course teaches you how to build

a Real-Time Operating Systems

through intensive ..

Learn More

1 FreeRTOS From Ground Up™ on ARM Processors
IFH -

Build Your Own RealTime OS
(RTOS 2) From Ground Up™
On ARM 2

Welcome to the Build Your Own
RealTime OS (RTOS) From Ground Up™

on ARM 2 course ..

Learn More

Embedded

Expert |0

FreeRTOS From Ground
Up™ On ARM Processors

This course teaches you the
foundations of real-time systems and
how to build real-time applications
using FreeRTOS ,one of the most

popular real-time ..

Learn More
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https://study.embeddedexpert.io/p/deep-learning-on-arm-processors-from-ground-up
https://study.embeddedexpert.io/p/rtos1
https://study.embeddedexpert.io/p/rtos2
https://study.embeddedexpert.io/p/freertos-from-ground-up-on-arm-processors_new

Embedded Systems Object-Oriented Programmingin C
-7

Embedded Systems Object-
Oriented Programming In C

Welcome to the Embedded Systems
Object-Oriented Programming course.
This course is for anyone seeking to

improve their ..

Learn More

Embedded Google Cloud <> Python Gateway Communication

T WEEE I

Embedded Google Cloud <>
Python Gateway
Communication

Get Ready To Embark On A
Transformative Journey With Our

Practical Course That

Learn More

Embedded

Expert |0

*  Practical Low Cost Bare-Metal Bluetooth Development
T . 3 i

Practical Low Cost Bare-
Metal Bluetooth
Development

Hello, welcome to the “Practical Low
Cost Bare-Metal Bluetooth

Development” course. ..

Learn More

Modern Embedded GUI with TouchGFX "

Modern Embedded GUI
With TouchGFX

Introducing Modern Embedded GUI
With TouchGFX. This Course Will
Equip You With The Skills And
Knowledge Needed

Learn More
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https://study.embeddedexpert.io/p/embedded-systems-object-oriented-programming
https://study.embeddedexpert.io/p/generic-bluetooth
https://study.embeddedexpert.io/p/google-cloud11
https://study.embeddedexpert.io/p/modern-embedded-gui-with-touchgfx

==  Firmware Version Control with Git from Ground Up™ /

— T A . . _ .. =

Firmware Version Control With USB Host Development

Git From Ground Up™ Essential Training With
We shall delve into the world of Version CubeMX

Control Systems (VCS). We start by This course complements our USB
introducing .. Device Development Essential

Training, offering a holistic ..

Learn More Learn More

\ s

4G LTE loT: Bare-Metal to HTTP, MQTT, SMS w
W iFi loT Architecture: From 4G LTE loT: Bare-Metal To
Firmware To Full Stack Web HTTP, MQTT, SMS
Development Welcome to 4G LTE IoT: Bare-Metal to
Welcome to the WiFi loT Architecture HTTP, MQTT, SMS, an immersive
course. This course is designed to journey crafted to transform ...

transform you into a ..

Learn More Learn More

Embedded

Expert |0 15


https://study.embeddedexpert.io/p/firmware-version-control-with-git-from-ground-up
https://study.embeddedexpert.io/p/usb-host-essentials1
https://study.embeddedexpert.io/p/aws-cloud111
https://study.embeddedexpert.io/p/aws-cloud11

Flash Memory and EEPROM Drivers: A Hands-On Guide for Embedded Engineers

Flash Memory And EEPROM
Drivers: A Hands-On Guide For

Embedded Engineers

Are you an Embedded Engineer looking
to master the fundamentals of memory

storage and ..

Learn More

Embedded Systems Cryptography & Encryption

.

Embedded Systems
Cryptography & Encryption

In the era of interconnected devices,
every micro-bit of data is both an asset

and a vulnerability..

Learn More

Embedded

Expert |0

Advanced Digital Signal Processing on ARM Processors

Advanced Digital Signal
Processing On ARM
Processors

Welcome to the “Advanced Digital
Signal Processing on ARM

Processors” course. Whether ..

Learn More

USB Device Development Essential Training with CubeMX

USB Device Development
Essential Training With
CubeMX

Discover the Art of USB Device
Development: Harness the Power of

Universal Connectivity

Learn More
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https://study.embeddedexpert.io/p/memory-storage
https://study.embeddedexpert.io/p/dsp-on-arm11
https://study.embeddedexpert.io/p/dsp-on-arm111
https://study.embeddedexpert.io/p/usb-device-essentials

Embedded Azure Cloud <> Python Gateway Communication

Embedded Local Database
Storage: MySQL

Enter the world of embedded database

storage in our new course, "Embedded

Local Database Storage: MySQL".

Learn More

Embedded AWS Cloud <> Python Gateway Communication

Embedded Azure Cloud <>
Python Gateway
Communication

Step into the fascinating world of
Microsoft Azure with this practical

course designed to empower you to

Learn More

Embedded AWS Cloud <>
Python Gateway
Communication

This course seamlessly merges the
realms of embedded systems and
Amazon Web Services (AWS) ..

Learn More

Embedded
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Embedded Memory
Security: Protecting Your
System From Tampering
And Unauthorized Access

Are you looking to take your

embedded systems protection ..

Learn More
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https://study.embeddedexpert.io/p/azure-cloud1
https://study.embeddedexpert.io/p/aws-cloud121
https://study.embeddedexpert.io/p/aws-cloud1
https://study.embeddedexpert.io/p/memory-security

| Embedded Audio Solutions: Developing an Audio Media Player

Custom Cloud <> Python
Gateway Communication

Are you ready to redefine the future
with loT without the complexity of

wireless radios?

Learn More

Master Firmware Updates with In-Application Programming(IAP)

Master Firmware Updates
With In-Application
Programming(lAP)

you an embedded systems enthusiast
or a professional engineer looking to

level up your skills and

Learn More

Embedded
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Embedded Audio Solutions:
Developing An Audio Media
Player

Welcome to the "Embedded Audio
Media Player" course, your quickest

way to developing a complete

Learn More

Embedded Bootloader Development from Ground Up™

Embedded Bootloader
Development From Ground
UpTM

Get ready to dive into the exciting
world of bootloader development

with this beginner level course of our

Learn More
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https://study.embeddedexpert.io/p/aws-cloud12
https://study.embeddedexpert.io/p/lora1
https://study.embeddedexpert.io/p/iap_bootloader
https://study.embeddedexpert.io/p/memory-security

